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Abstract:
Cell division is a fundamental biological event that underlies the growth and
development of all organisms. Because human and fission yeast (Schizosaccharomyces pombe)
cells divide symmetrically through constriction of the actomyosin ring, fission yeast provides an
ideal model system to reveal conserved cell cycle properties. In fission yeast, an evolutionarily
conserved protein, Mid1, plays a critical role in organizing the early steps of contractile ring
formation. Mid1 functions as a scaffold to bridge the cell cortex with the contractile ring. Cells
lacking mid1 form off-centered, highly disorganized ring structures and exhibit severe cell
division defects. Our previous research demonstrates that cyclin-dependent kinase, Cdc2, and
the polo-like kinase, Plo1, directly phosphorylate Mid1. This phosphorylation event potentially
functions in Mid1 regulation. To examine Mid1 phospho-regulation, phospho-site mutants
were generated at the endogenous mid1 locus. Phosophorylation sites on Mid1 were mutated
to alanine to prevent potential phosphorylation and strains containing this mutation were
examined for cell cycle defects. Interestingly, phospho-site mutants progressed through mitosis
significantly faster than wild-type cells. Current studies focus on the consequence of treating
phospho-site mutants with microtubule and actin destabilizing agents.
Executive Summary:
Cancer is a disease of improper and uncontrolled cell division. Understanding how cells
divide is essential to the discovery and development of cancer therapies. Schizosaccharomyces
pombe, or fission yeast, provides an ideal model for understanding the process of cell division
because it is conserved from yeast to mammalian cells. While fission yeast represents a
simplified version of mitosis when compared to humans, both cell types set up a contractile ring
which constricts to divide the cell during the final phase of division (cytokinesis). The
contractile ring is largely composed of actin and myosin but also requires multiple regulatory
proteins including a protein kinase, Plo1, and a scaffolding protein, Mid1. Mid1 is essential for
anchoring the contractile ring in the cell center. Cells lacking Mid1 fail to divide in the middle
and often improperly segregate the genetic material. It is known that Plo1 functions with Mid1
and that this interaction is necessary for proper cell division. Previous research has shown that
Plo1 activity increases during cell division but little is understood about its specific impact
during cytokinesis. The purpose of this research is to better understand the specific roles of the
proteins Plo1 and Mid1 during the final steps of cell division. This is done by introducing
genomic mutations that will disrupt normal protein function. S. pombe strains with mutant
forms of these proteins are then analyzed for visible, phenotypic defects during cell division.
Our results suggest Plo1 is likely involved in a checkpoint response during cytokinesis. When
Plo1 cannot localize to the contractile ring, division appears to be delayed. This suggests that
normal division is dependent on Plo1 function at the ring. By understanding the internal,

molecular processes that occur during cell division it is possible to formulate a model for
defects observed in diseases such as cancer.

